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SUSTAINED-RELEASE TABLET COMPRISING REBOXETINE 

FIELD OF THE INVENTION 
10001] The present invention relates to tablet formulations, and more particularly to a 
suss fined, o lease tablet composition for oral delivery of a water-soluble drug or prodrug. 

BACKGROUND OF THE INVENTION 
[0002] Many active phannaceatkal agents, including drugs and prodrugs, have been 
fonmilated as orally deliverable dosage forms providing sustained release (otherwise 
known as slow release or extended release) of such agents over a period of time effective 
to permit once daily administration. A well-known system for fonmi laf ing such, dosage 
forms 'involves a matrix comprising a hydrophilic polymer wherein the agent is dispersed; 
the agent is released over a period of time in the gastrointestinal tract upon dissolution or 
erosion of the .matrix. Sustained-release dosage forms comprising such a matrix system 
are conveniently prepared as compressed tablets, described herein as "matrix tablets". 
|0003] Drugs and prodrugs having relatively high solubility in water, for example a 
solubility of about 10 tag/ml or greater, present challenges to the forraulator wishing to 
provide a sustained-release dosage form, and the higher the solubility the greater are the 
challenges. These challenges are well illustrated in the cases of pramipexole 
dihydroehlor.ide, which has a solubility in water of about 200 tog/ml, and reboxetine 
mesylate, which has a solubility in water of about 250 mg/ml, 
[0004] Pramipexole (I) is a dopamine D 2 receptor agonist useful in treatment of 
Parkinson's disease. Pramipexole as its dihydrodalori.de salt is commercially available in 
the United States as Mirapex® tablets of Pharmacia & Upjohn. These are immediate- 
release tablets in 0. 125 mg, 0,25 sag, 0.5 mg, 1 .0 mg and 1 .5 mg strengths, designed for 
oral administration of a single tablet three times per day to provide a daily dose of 0.375 
to 4.5 mg. See Physicians ' Desk Reference 57th edition (2003), 2768-2772. Doses 
herein are expressed in amounts of pramipexole ^hydrochloride monohydrate unless 
otherwise specified; 1 .0 mg pramipexole dihydrochloride monohydrate is equivalent to 
about 0.7 rag pramipexole base. 




10005] A three times daily dosing regimen for immediate-release pramipexole 
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^hydrochloride tablets is well tolerated, but patient compliance would be mack improved 
if a once-daily regimen were possible. In this regard, it Witt be noted that the primary 
indication for the drug, Parkinson's disease, is an affliction that becomes more prevalent 
with advancing age and is often accompanied by decline m memory. A onee-daiiy 
regimen would be especially useful in enhancing compliance among elderly patients, 
[0006] It has been found by the present inventors that formulation ofprarnipexole 
dihydrochloride monohydrate in a hydrophilic matrix tablet is generally inadequate to 
provide sostained-release properties consistent with once-daily dosing. Release 
characteristics can be further modified by coating the tablet with a sustained-release 
coating. Such a coating typically comprises a hydrophobic polymer and a hydrophilic 
pore-former. 

[08071 The need to provide a coating over the matrix tablet gives rise to further 
problems. The additional handling operations involved in a coating step require a 

ileieri ee o f tablet hardness to avoid tablet breakage and/ or attrition during these 
operations, particularly in a high-speed manufacturing situation. 

[0008] Reboxetiue (II) is a selective noradrenaline reuptake inhibitor (SNRl) useful in 
treatment of d press iv« tes ieboxeth i t t i l nn Ifonate 0 late) sal 
ommerciall iva bl in the I nited Kingdom and elsewhere •> I'dn ^ tablets of 
Pharmacia & Upjohn. These are immediate-release tablets having a breaking score to 
facilitate dh ision. Ea ;1 t rona? r tablet contains 4 mg reboxetiue and is designed for 
twice daily oral adnunistration to pro vide a daily dose of 4 to 12 mg, with division of 
tablets if necessary. Sen British National Formulary 41st edition (2001), 196. Doses 
herein are expressed in amounts of reboxetine base unless otherwise specified. 



[0009] A twice-daily dosing regimen for immediate-release reboxetine tablets is well 
tolerated, but patient compliance would be much improved if a once-daily regimen were 
possible without substa? fly ina isuu ni» r - i ntial fo idverst ; lee facte. In this 
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regard, it will be noted that the primar> judication foi the drug Jv t g ss, is an 

affliction tfaat is often accompanied by poor compliance, 

[0010] It has been found by the present inventors that formulation of reboxetine salts 
in a hydrophilie matrix tablet can provide sustained-release properties consistent with 
once-daily dosing. However, ths re j lag blets t > , )tible to breakage and/or 
attrition during handling, especially in a high-speed tableting operation, 
[0011] It has proved difficult to formulate a tablet having a suitable combination of 
sustaiaed-orelease and handling properties, where the drag is one having relatively high 
solubility, as in the case of salts of pramipexole or reboxetine, 

10012] U.S. Patent No . 6, 197,339 discloses a sustained-release tablet eoinprising (R)- 
5 s 6-dihydro-5Knieihylm HVone (Z)-2-buienedioate 

( J :1) (stuinaniroie rnaleate) in a matrix comprising hydroxypropylmethylceflidose 
(HPMC) and starch . The tablet is disclosed to be useful in treatment of Parkinson's 
disease, Starches disclosed to be suitable therein include pregelatinized starch. 
[0013] U.S. Patent No. 5,458,887 discloses a eontrolfed-release tablet comprising an 
osmotic core that consists of a drag in admixture with a water- s wellable component such 
i T t i ne oxide, at u I i ( n l 

and a minor amount of a water-soluble compound that acts as a pore-former. Upon 
formation of pores in the coating by dissolution of the water-soluble compound, the 
water-sweUahle agent is said to expand the core and provide a drug-rich surface in contact 
with gastrointestinal fluid. 

[0014] U.S. Patent No. 5,656,296 discloses a dual control sustained-release 
formulation, comprising a core that comprises a drag and a low melting point excipieni, 
and a coating layer over the core that comprises a pH~independent water-insoluble 
polymer and a water-soluble film-fornang pofymer. 

[0015] European Patent Application No. EP 0 933 079 discloses a starch said to be 
suitable for preparing tablets having high hardness yet being capable of rapid 
dis '.ration in an aqueous medium. Tensile strength of the finished tablets is calculated 
from the hardness, 

{001$] Patents and publications cited above are incorporated herein by reference. 
[0017] It is an object of lie presei i rion to p? 5 >d s s ins I relea t '< 
composition of a water-soluble drug or prodrug that is suitable for once-daily oral. 
admMstration, It is a further object to provide such a composition having sufficient 
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hardness to withstand a high-speed iabletmg operation, in particular to resist erosion 
during application of a coating layer. It is a farther object to provide a pharmaceutical 
tablet that provides day-long therapeutic effect on the central nervous system (CNS) of a 
subject when administered once dairy. It is particular object to provide such a tablet that 
provides day-long therapeutic effect as a dopamine agonist when t i istc once daily, 
most particularly where the water-soluble drug is a salt of prarnipexokx without 
substantially increased incidence of adverse side effects. It is another particular object to 
provide such a tablet that provides therapeutic effect as an SNR.1 when administered once 
daily, most particularly where the water-soluble drug is a salt of reboxetine or an 
enantiomer thereof, for example (S,S)-reboxetme, without substantially increased 
incidence of adverse side effects. It is a stiil further object to provide a method for 
testing a starch to assess its suitability tor inclusion, in a matrix tablet for sustained release 
of a water-soluble drug or prodrug. 

SUMMARY OF THE INVENTION 
J0O18J There is now provided a sustained-release pharmaceutical composition in a 
form of an orally deliverable tablet comprising an active pharmaceutical agent having 
solubility not less than about 10 mgM s dispersed in a matrix comprising a hydrophilic 
polymer and a starch having a tensile strength of at least about 0. 1 5 kN cm" 3 at a solid 
fraction representative of the tablet. The composition preferably exhibits sustained- 
release properties adequate to provide therapeutic effectiveness when administered orally 
not more than once daily to a subject in need thereof. 

[0019] There is further provided a process for preparing a sustained-release 
pharmaceutical composition in a form of an orally deliverable tablet, the process 
comprising selecting by a suitable test a starch having a tensile strength of at least about 
0. 15 kN cm" 2 at a solid fraction representative of the tablet; admixing with the selected 
starch a hydrophilic polymer and an active pharmaceutical agent having solubility not less 
than about 10 mg/ml to provide a mixture wherein the agent is dispersed in a matrix 
comprising the polymer and the starch; and compressing the mixture to form a tablet 
{00201 A particularly convenient test method, which is itself a further embodiment of 
the invention, comprises preparing compacts of a starch sample on an automated tablet 
press at a range of compression forces, measuring hardness of the compacts, determining 
solid fraction of the compacts, calculating tensile strength of the compacts from hardness 
and dimensions of the compacts, determhiing relationship of tensile strength to solid 
4 
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fraction of the compacts, and from that relationship estimating tensile strength at a solid 
fraction representative of a desired tablet. 

|002l] There is still farther provided a method of treatment of a subject having a 
condition or disorder for which an active pharmaceutical ag »n ha it ■> .solubility not less 
than about 10 mg/nil is kdi f icthod comprising or i 1 idmi taring to the 
subject a sustained-release pharmaceutical composition in a -form of a tablet comprising 
the agent dispersed in a matrix comprisin i hydrophilic p< e ! < i ! avmg a 

tensile strength of at least about 0.15 idSf cm" 2 at a solid fraction representative of the 
tablet. 

[00221 An "active pkirmaeeutic-al agent" herein can be a drug or a prodrug or a salt 
thereof, including diagnostic agents. Unless otherwise specified, "solubility" herein 
means solubility in water at 20-25°C at any physiologically acceptable pH, for example 
at any pH in the range of about 4 to about 8. In the ease of an agent that is a salt, 
reference herein to solubility in water pertains to die salt, not to the free acid or base form 
of the agent, 

{0023] The term "orally deliverable'* herein means suitable for oral, including peroral 
and intra-orai (e.g., sublingual or buccal) administration, but tablets of the present 
invention are adapted primarily for peroral adnunistration, Le., tor swallowing, -typically 
whole or broken, with the aid of water or other drinkable fluid. 
[0024] A "compact" herein is a compressed tablet, prepared for example on a tablet 
press, consisting only of a sample of starch for which it is desired to measure tensile 
strength, "Solid fraction" is the ratio of absolute to apparent density of a compact. A 
"solid fraction representative of the tablet" is a solid fraction selected to be similar to the 
solid fraction of tablets prepared according to the invention Typically a solid fraction of 
about 0.75 to about 0,85, illustratively 0.8, will be selected. 

10025) A "subject" herein is an animal of any species, preferably mammalian, most 
preferably human. Conditions and disorders in a subject for which a particular agent is 
said herein to be "indicated" are not restricted to conditions and disorders for which the 
igerii has been expressly approved by a regulatory authority, but also include other 
conditions and disorders known or believed by a physician to be amenable to treatment 
with the agent. 'Treatment' ' herein embraces prophylactic treatment unless the context 
requires otherwise. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
10026] Fig. 1 is a graph showing relationship oftensile strength of pregektinixed 
starch lots, as determined by a test method of the invention using a 4 second dwell time 
(Exampl< ere da tensile strength. 

iOSp-'j T I is r i t lationship of tensile strength , latinizes: 

starch lots, as determined by a test method of the invention using a 90 second dwell time 
(Example I herein) to triaxial tensile strength, 

(0028) Fig. 3 is a graph showing correlation of tensile strength of pregelatkked 
starch lot with draum b rdoess of tablets containing these lots 
{0029] Fig, 4 is a graph showing in vitro dissolution profiles of three different 0375 
rag sustained-release tablet formulations of pramipexole dihydrocMoride monohydrate, as 
more fully described in Example 10. 

J0030] Fig. 5 is a graph showing in vitro dissolution profiles of -three different 4 mg 
sustained-release tablet formulations of (S,S)-reboxetine in the form of its succinate salt, 
as more fully described in Example 12. 

DETAILED DESCRIPTION OF THE INVENTION 
10031] The invention pro vides a pharmaceutical composition in a form of an orally 
deliverable ta ble corapris mg a water-soluble active pharmaceutical agent. The 
composition pre fera bly exhibits sustained-release properties adequate to provide 
therapeutic effectiveness when administered orally not more than once daily, 
f 0032] Typically, agents for which the invention is especially useful are unsuitable for 
once daily administration when formulated in an immediate-release composition. This 
tmsmtabiiity can arise from one or more properties of such agents including without 
limitation: 

fa) short half- life (Jw) of the agent or active metabolite thereof in. the 

bloodstream, requiring the plasma concentration to be "topped tip" at intervals 
shorter than one day to maintain a therap \sn 1 ' i et v* xm - Nation; and 
(b) potential fos mdesi ble side effe ■ i ;i from, a high maximum plasma 
concentration (CUx) of the agent or therapeutically active metabolite thereof. 
J0033] Relatively few agents having solubility not less than about 10 mg/rrd are non- 
ionizabie compounds. Most are compounds that exist as free acid or free base form and 
are present in such farm, or more commonly hi the form of a pharmaceutical^ acceptable 
salt, in a composition of the invention. Solubility of preferred agents is not less than 
6 



WO 2004/010998 



PCT/US200 J/02341 8 



about 50 rag/nil more preferably not less than about 100 mg/rrd. For purposes of the 
present invention, agents classified in the United States Pharmacopeia, 24th edition 

(2000) (USP 24) as "very soluble" or "freely soluble* are considered to have solubility 
not less than about 100 tog/ml, and together with agents classified in USP 24 as "soluble" 
or "sparingly soluble" are considered to have solubility not less than about 10 mg/rnl 
f0034J Active pharmaceutical agents useful herein can be of any therapeutic category, 
for example any of the therapeutic categories listed in The Merck Index, 13th edition 

(2001) . A partial list of agents useful harem is given below for illustration, noting that 
where one or more salts of an agent are listed, other pharmaceutically acceptable salts 
having solubility not less than about 10 mg/fnl ("analogous salts") can be substituted: 

abaeavir sulfate 
acarbose 

acebutoloi hydrochloride 
acetylsaiieylic acid calcium salt 
acyclovir sodium 
albuterol sulfate 
alendronate sodium 
alfentaml hydrochloride 
almotripian maleate 
alosetron hydrochloride 
amantadine hydrochloride 
amdinociflin 

aminolevulinic acid hydrochloride 
aminophyflme 

^-aminosalicylate calcium, sodium aud potassium salts 
amitryptiline hydrociiiori.de 

amlodipine acetate, hydrochloride and mesylate sahs 

amphetamine phosphate and sulfate salts 

arbutamme 

atenolol 

atropine sulfate 

azloeillin sodium 

balsalazide disodiura 
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benazepril hydrochloride 
benziropme mesylate 
bethanechol chloride 
bisoprolol iumarate 
brompheniramine maleate 
bupropion hydrochloride 
caffeine and caffeine citrate 
capeciuibjne 
captoprii 

earberaeilim disodium 
carbetapentaaie citrate 
carbinaxairhne maleate 
cefaclor 

cefmetazole sodium 
cefodizime disodium 
ceftezole sodium 
cefUotur sodium 
ceftriaxone disodium 
ce&roxirae sodium 
cefuzonam sodium 
cetimme hydrochloride 
eevinieline hydrochloride 
chlordiazepoxide hydrochloride 
chloroquine phosphate 
cMorphenirarnitre maieate 
chlorpromazme hydrochloride 
cilastatin sodium 
crmetidine hydrochloride 
clindamycin hydrochloride 
clindamycin phosphate 
clomipramine hydrochloride 
doni dine hydrochloride 

, j 0 , UC p ,t e 1,n st; ss mxi 
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codeine hydrochloride and sulfate salts 
codeine phosphate 
cyoiobenzapriae hydrochloride 
cyproheptadine hydrochloride 
cysteamine hydrochloride 
darmorabiem. hydrochloride 
desipramine hydrochloride 
dexametbasone 21-phosphate disodium 
dextromethorphan hydrobromide 
dibekacm 

diclofenac potassium 
dicloxaculin sodium 
dicyclomine hydrochloride 
didanosine 
drhydroeodeme 
diltiazem hydrochloride 
diphenhydramine hydrochloride 
disulfiram 
dolasetron mesylate 
donepezil hydrochloride 
dopamine hydrochloride 
dorzolamide hydrochloride 
doxepin hydrochloride 
doxycyelme hyelate 
ektripian hemisulfaie 
eaalaprtt maleafce 
epinastme hydrochloride 

erythromycin giueoheptoimte aiidlactobionate salts 
ethosuxirside 

etidronic acid and disodium salt 
etoperidone hydrochloride 
fadrozole hydrochloride 
famciclovir 



9 



WO 2OO4/M0998 FCT/US2«03/f)23418 

fentanyl citrate 
flucytosine 
iludarabme phosphate 
fluoxetine hydroddoride 
fiwastatte sodium 

fosdomycm and fosfomycin troiBethamine 
fosfosai 

fosinopril sodium 
c ihm ' to i liso 'n m 
frovafriptan succinate 
gabapentin 
gatifioxaein 
glycopyrrolate 
granisetron hydrochloride 
guaifenesin 

haloperidol hydrochloride 

homatropine methylbrotnide 

hydralazine hydrochloride 

hydrocadoae bitartrate and hydrochloride salts 

hydromorphone hydrochloride 

hydroxychloroquine sulfate 

hydroxyzine dihydrochloride 

hyoscyaminc hydrobrotnide 

imattmb mesylate 

imipramkie hydrochloride 

tncadraaate disocfora 

indinavir sulfate 

isoniazid 

isoxsuprine hydrochloride 
ketorolac tromethamme 
labetaiol hydrochloride 
laniivudine 

levamisole hj'droehloride 
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levetiracetana 
Hdocabic hydrochloride 
Ksiaoprfl 

losartan potassium 
mafenfcfe acetate 
aiecamjkmiae hydrochloride 
medetoiaidiae hydrochloride 
raeglutol 

meperidine hydrochloride 
metaraimol foitartrate 
metformin hydrochloride 
methadone hydrochloride 
methamphetamtne hydrochloride 
metheoamine 
methimazole 

methscopolamine bromide 
methyldopa 

methylptemdate hydrochloride 

methylpredmsolone 21-succiaate sodium 

metociopraitri.de 

raetoprolol succinate 

metralmdole h.ydroehloride 

raexiletbe hydrochloride 

mezlocillin sodium 

midazolam hydrochloride 

imdodrme hydrochloride 

miglitol 

mtzoribme 

moexiprii hydrochloride 
molindone hydrochloride 
montelukast sodium 
morphine hydrochloride 
morphine sulfate 
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morpholrae salicylate 
nalmefene hydrochloride 
naloxone hydrochloride 
naproxen sodium 
naratripian hydrochloride 
nedoeromii disodiura 

neostigmine bromide and msthylsulfate salts 
nicotine bitartrate, salicylate and sulfate salts 
nitrofurantoin 
nizatidine 

nortriptyline hydrochloride 
ofloxacin 
olsalazine sodium 
ondansetron hydrochloride 
orphenadrine hydrochloride 
oxybutyn in hydrochloride 
oxycodone hydrochloride 
paatoprazole sodium - 
parecoxib sodium 
pemiroiast potassium 
penieiliamioe 

penicillin G sodium and potassium salts 
penicillin V potassium 
pentamidine isethionate 
pentobarbital sodium 
pentosan poiysulfate sodium 
pentoxifylline 
perindopril erbumine 
phendimetrazine tartrate 
phenelzine sulfate 
phenoxybenzamine hydrochloride 
pheniennine hydrochloride 
phenylephrine hydrocMoride 
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phenylpropanolamine hydrochloride 
phenytoia sodium 
plienyitoloxamine citrate 
pidotimod 

pilocarpine hydrochloride 
piperacillin sodium 
pirenzepine ^hydrochloride 
pramipexole ^hydrochloride 
pravastatin sodfem 
prednisolone sodium phosphate 
procainamide hydrochloride 
procarbazine hydrochloride 
procodazole 

promethazine hydrochloride 
propacetamol hydrochloride 
propoxyphene hydrochloride 
propranolol hydrochloride 
protriptylrae hydrochloride 
pseudoephedriae hydrochloride 
pyridostigmine bromide 
w ; iaj im Ik a fu iinaLi 
quinapril hydrochloride 
qinmdine gluconate 
quinine bisulfate 
rabeprazole sodium 
ralitrexed 

ramosetron hydrochloride 
ranitidine hydrochloride 
refooxetine mesylate and succinate saits 
ribavirin 

rimantadine hy&rocMoride 
risedronate sodium 
rivastigmine tartrate 
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rizatriptan bemsoate 
ropmirole hydrochloride 
scopolamine hydrobroao.de 
selegiline hydrochloride 
sotalol hydrochloride 
stavudine 

sulbemeffim <Ksodiuni 
sulfacetamide sodium 
sumanirofe maleate 
sumatriptan succinate 
tacrine hydrochloride 
taurolMine 

terazosin hydrochloride 
tetracycline hydrochloride 

theobromine sodium acetate and theobromine sodium salicylate 

theophylline ethanolaniine and theophylline isopropanolamuie 

theophylline sodium acetate and theophylline sodium glycinate 

thioridazine hydrochloride 

thyroxine sodium 

ticlopidine hydrochloride 

timolol maleate 

tolterodine tartrate 

tramadol hydrochloride 

trientine hydrochloride 

trifluoperazine tlihydrochlori.de 

valacyclo vir hydrochloride 

valganciclovir hydrochloride 

valproate sodium 

venlafesine hydrochloride 

verapamil hydrochloride 

warfarin sodium 

zolmitripiaii 

Zolpidem hemitartrate 
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I0035J Other agents useful herein include N-[5-(l s 4-diazepaB-l-yl>-2-[(3-- 
cjpyr idme-5-earboxamide and salts thereof 

10036] li will be understood that mention of an active pharmaceutical agent herein 
embraces i t rtiornero, p< > rad solvates the-reoJ 

[0037J Tile pi £ 

prodrugs, i.e., those that are therapeutically effective in low daily dosage amounts, for 
example riot greater than about 100 mg/day, especially no t greater than about 50 rag/day 
more especially not greater than about 25 mg/day, even more especially not greater than 
about 10 rag/day, and most especially not greater than about 5 mg/day. 
{00381 one embodiment the active pharmaceutical agent has therapeutic effect on 
the central nervous system (CHS). Such agents, herein referred to as "CNS agents", are 
useful in treatment or prevention of CNS disorders, and include without limitation 
anticonvulsant, ant id pressant tii* >>• tx tic, mti epileptic, antimanio, antimigraine, 
antimuscarmio, antiobsessional, antiparkinsonian, antipsychotic, antispasmodic, 
anxiolytic, cholinergic, CNS stimulant, dopamine receptor agonist, dopamine receptor 
antagonist, hypnotic, monoamine oxidase inhibitor, neuroleptic, neuroprotective, NMDA 
recepb itagi v t o< i o] pre aetia inhibit edative. ael rotonin reuj >k 

inhibitor (SSRI), selective noradrenaline reuptake inhibitor (SNRI), serenic, serotonin 
receptor agonist, serotonin receptor antagonist and tranquilizer agents, 
f 0039) Illustrative CNS agents useful herein include salts of sumanirole. reboxetiae 
and pramipexole. 

f 0O40J Sumanirole is used pre ferably in the form o f its R-enantiomer, (R}-5 ,6- 
dihydro-5^methyiamino)^H-imida2:o[4,5-ij]<iumoHn-2(lH)-K>ne (ITJ) and can be 
substituted by its thione counterpart (R)-5,6<l&ydro-5~(me%^ 
ij]-quinoline-2(l H)4hione (TV). 



H 



H 




|0(M3] In the ease of either compound (10) or (IV), suitable salts include 
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hydrochloride, hydrobroraids, hydroiodide, statute, phosphate, acetate, propionate, 
lactate, maleate, inalate, succinate, tartrate, eyclohexanesulfarnate, mesylate 
(methariesulfonate), esylate (ethanesmfonate), besylate (bsrtzeiiesul&mte) and tosylate 
(p-tobeaesiilfonate) salts. The maleate salt is preferred. 

[0042] Sumanirole compositions of the invention are suitable for administration no 
more than twice daily, preferably no more than once daily. Such compositions are useful 
in treatment of any CMS condition or disorder for which sumamrole has therapeutic 
utility, but especially Parkinson's disease and complications associated therewith. 
|0043] Reboxetine (II) can be used in the form of a racemic mixture comprising two 
or more of (R,R>xeboxetke, (S,S>reboxetke, (RS)-reboxetine and (S,R)-reboxetme, or 
in the form of amy of these enantiomers alone. Preferably (S»S)-teboxetine is used. 
|0044] Suitable salts of reboxetine incl ude hydrochloride, hydTobromide, 
hydroiodide, sulfate, phosphate, acetate, propionate, lactate, maleate, malate, succinate, 
fumarate, tartrate, cyclohexauesulfenaate, mesylate, esylate, besylate and tosylate salts. In 
the case of a reboxetine raeemate, the mesylate salt Is preferred, in the case of (S,S)- 
reboxetiae, the succinate and fumarate salts, more especially the succinate salt, are 
preferred. 

(0045] Reboxetine and (S f S)-reboxetine compositions of the invention are preferably 
suitable for administration no more than once daily. Such compositions are useful in 
treatment of any CHS condition or disorder for which reboxetine and enantiomers thereof 
have therapeutic utility, but especially depressive illness and neuropathic pain, including 
postherpetic neuralgia and diabetic neuropathy. 

10046] Pramipexole (1) is used preferably in the form of its S-enantiomer, 
(S)-2~ammo~4,5 s 6 J-tetralry(3ro-6-(propylammo)-benzothiazole. A preferred salt of 
pramipexole is the dmydrochloride salt, most preferably in the form of the monohydrate. 
{0047] Pramipexole compositions of the invention are preferably suitable for 
administration no more than once daily. Such compositions are useful in treatment of any 
CNS condition or disorder for which pramipexole has therapeutic utility, but especially 
Parkinson's disease and complications associated therewith, 

10048] All active pharmaceutical agents useful herein can be prepared by processes 
known per se t including processes disclosed in patents and other literature partaking to 
specific agents of kterest. 

[0049] The amount of the active pharmaceutical agent present in a composition of the 
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in vent ion depends on the potency of fee agent, hut is sufficient to provide a daily dose in 
one to a small plurality, for example one to about 4, of tablets to be administered at one 
time. Preferably the Ml daily dose is delivered in a single tablet. In most cases the 
amount of the agent per tablet is about 0.1 to about 200 nig, preferably about 0,2 to about 
100 nig. Expressed as percentage by weight of the composition, the amount of the agent 
is typically abont 0.01 % to about 25%, preferably about 0.05% to about 20%. In the ease 
of an agent that is a salt, amounts of agent herein are expressed as free acid or free base 
equivalent amounts, unless otherwise specified. 

100501 Illustratively in the ease ofsamantrole, an amount of about 0.5 to about 25 nig 
per tablet, or about 0.1% to about 15% by weight of the composition, will generally be 
suitable. Specific dosage amounts per tablet contemplated here in include 0.5, 1, 2, 4, 8, 
12 and 24 mg suraamrole in the form of suniamrole maleate. 

[005 J. j hi the case of pramipexoie, an amount of about 0. 1 to about 10 mg per tablet, 
or about 0.05% to about 5% by weight of the composition, will generally be suitable. 
Preferably an amount of about 0.2 to about 6 mg, more preferably an amount of about 0,3 
to abo ut 5 mg, pramipexoie per tablet is present. Specific dosage amounts per tablet 
contemplated herein include 0.375, 0.5, 0.75, 1 .0, 1 .5, 3.0 and 4.5 mg pramipexoie 
dihydrochloride monohydrate. 

{0052} In the case of reboxetine or (S,S)-xeboxetine, an amount of about 0,2 to about 
1 5 mg per tablet, or about 0. 1 % to about 1 0% by weight of the composition, will 
generally be suitable. Preferably an amount of about 1 to about 12 mg reboxetine or 
(S,S)-reboxetirte per tablet is present. Specific dosage amounts per tablet contemplated 
herein include 3 , 2, 4, 6, 8 and 1 2 mg reboxetine in the form of its mesylate salt or (S,S)~ 
reboxetine in the form of its succinate salt. 

|0O53] A composition of the present invention comprises an active pharmaceutical 
agent as defined above, dispersed in a matrix comprising a hydrophilic polymer and a 
starch having a tensile strength of at least about 0.15 kN em* at a solid fraction 
representative of the tablet, for example about 0.75 to about 0.85, iilustetively 0,8. 
J0054] Hydrophilic polymers useful herein are pharmaceutically acceptable 
polymeric materials having a sufficient number and distribution of hydrophilic 
substituents such as hydroxy and carhoxy groups to impart hydrophilic properties to the 
polymer as a whole. Suitable hydrophilic polymers include, without limitation, 
methylcellulose, HPMC (hypronieSose), carmelfose (carboxymcthylceflubse) sodium 
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and carboaaer (polyacrylic acid). More than one such polymer can. optionally be used. 
[0055] HPMC Is a preferred hydropMlicpolymsr. \ a- ^ I es id grades of 
HPMC are available. In one embodiment HPMC type 2208, preferably meeting 
specifications set forth in a standard pharmacopeia such as USP 24, is used. HPMC type 
2208 contains 19-24% by weight methoxy and 4-12% by weight hydroxypropoxy 
substituents. Especially suitable HPMCs have nominal viscosity ranging from about. 100 
to about 10,000 mPa s; illustratively a suitable HPMC type 2208 is one having a nominal 
vises isuy c ; aboui 1,000, with a measured viscosity of about 3,000 to about 5,600 raPa s. 
Such an HPMC is available, for example, as Methocel© K4MP from Dow Chemical Co., 
and. substantially equivalent products are available from other manufacturers. 
{00561 The amount of hydrophilic polymer in the composition depends on the 
particular polymer selected, on the active pharmaceutical agent and on the desired 
sustained release profile. Typically, however, the hydrophilic polymer is included in an 
amount of about 20% to about 70%, preferably about 30% to about 60% and more 
preferably about 35% to about 50%, by weight of the composition. In the illustrative case 
of HPMC type 2208, a suitable amount will generally be found in the range from about 
30% to about 60%, preferably about 35% to about 50%, for example about 40%, by 
weight of the composition. 

10057] It is believed, without being bound by theory, that the hydrophilic polymer 
functions to provide - ei led in ju tained release of the active pharm eeui z t igent tor 
example by gradual dissolution or erosion of the polymer in die gastrointestinal tract. 
[0058] Starches useful herein include starches from any suitable botanical source, for 
example corn, wheat, rice, tapioca, potato, etc.. Preferred starches have a relatively high 
ratio of amylose to amylopectin, containing for example at least about 20%, more 
preferably at least about 25%, amylose. Especially preferred is pregelatimzed starch, 
which is a type of modified starch that has been processed to reader the starch more 
flowable and directly compressible. Partially or wholly pregelatmized starches can be 
used. 

[0059] It is believed, without being bound by theory, that the primary function of the 
starch in a position of tl < ntion is as a binding a; t. A starch u 1 _ t c 
i f.s i 'tii lefin b can forred to uper b 

{0060] The amount of starch in the composition is typically higher than is 
convention i'h present ts i binder in tablet formulations. Suitable amounts will generally 
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be found in the range of about 25% to about 75% by weight. Preferably the amount of 
starch jg about 40% to about 70%, more preferably about 45% to about 65%, for example 
about 50%, by weight of the composition, 

(00611 Tensile strength of a starch sample cart be measured by any suitable test. 
Illustrative test procedures are described by Hiestand & Smith (1984), Powder 
Technology 38, 145-159, and by Hiestand & Smith (1991), International Journal of 
Pharmaceutics 67, 23 1-246, these articles being incorporated herein by reference, 
|Q062'j An example of a tensile strength test that can be used (herein referred to as a 
'triaxial tensile strength test") requires preparation of a series of compacts of the starch 
sample, followed by determination of tensile strength of the compacts using a 
computerized multifunction tablet tester (MTT). The compacts are prepared with various 
degrees of compression force to provide compacts having a range of sold fraction. As a 
sustained release tablet formulation typically has a solid fraction of about 0,8, it is useful 
to prepare compacts approximating such a solid fraction. 

|0063] Absolute density of the starch sample can be determined using a helium-air 
pyenometer, 

[0064} A computer-controlled triaxial tablet press is used to prepare the compacts. 
Voltage output from the pu tcl md lie [cell c-f the tablet p ■ s fh aroed. The 
punch and die are lubricated with magnesium stcarate powder and the die assembly is 
placed hi the press. Compression and decompression parameters are selected on the 
computer. The desired amount of starch to be compacted is weighed and poured into the 
die cavity. The resulting powder bed is leveled with a spatula. The punch is inserted into 
the die and the computer-controlled compression/decompression cycle is started, 
{0065] frsst prior to the end of the compression phase, thickness of the compact as 
measured by LVDT is recorded. At the end of the compre si< the final 

compression force as measured by voltage of the punch load cell is recorded. 
[00661 At the end of the decompression phase, the punch and die rams are retracted 
The compact is removed from the die and inspected for defects, such as cracking or 
siicl ig Ci 1 i r , mb educed y it > sing decompression time. Jf the compact is 
free of defects, its length, width, thickness and weight are measured to enable calculation 
of apparent density. Solid fraction is calculated by dividing absolute density by apparent 
density. 

[0067] In preparation of the MTT for tensile strength determination, a suitable 
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software program is run. The platen is screwed to the toad cell of the MTT and the 
tensile strength assembly is slid into the MTT opposite the platen. The load cell signal is 
monitored via the eo t ie zero offset on the s tg . i c onditioner is adjusted to 

provide a positive baseline voltage as dose as possible to zero. A forward, velocity is 
selected that will generate a time constant of approximately 15 seconds (usually the 
velocity selected will be about 0.8 to about 1 .2 mm s" 1 ). 
(6068) The compact to be tested is plac ed in the holder o f the tensile strength 
assembly, The motor is initiated via the computer, driving the platen toward the compact 
until the surface of the compact is detected, and stopping the platen a few millimeters 
from the compact. The oscilloscope is triggered, to record the force applied to the 
compact, and the motor is restarted The platen is driven into the compact until a crack is 
detected, either by sight or by sound, and the motor is immediately reversed, 
|0069] Peak force is recorded from the oscilloscope trace. Tensile strength is 
calculated from the peak force using appropriate computer software. 
10070J From several runs using compacts at a range of solid fractions around 0.8, data 
are plotted and tensile strength at a solid fraction of 0.8 is estimated. If the tensile 
strength at a solid traction of 0.8 is about 0.15 kN cm' 2 or greater, the starch sample is 
deemed to be suitable for use in preparing a composition according to the invention. 
|0071 j It has now surprisingly been discovered that a much simpler test, one that is 
more amenable to implementation in a mamifacturing setting, can be used to estimate 
tensile strength of a starch sample, in particular to determine whether the starch sample 
has a tensile strength of at least about 0.15 kN em" 2 at a solid fraction representative of a 
desired sastained-rclease tablet. 

[0072] According to this test, compacts of the starch sample are prepared on a 
standard automated tablet press under a range of compression forces. For example, a 
Carver press (e.g. , Model 3888.1DT0000) fitted with flat-faced tooling of suitable 
diameter {e.g., 1 0/32 inch or about 0,7 cm for a 300 mg compact), operated at 
compression forces of about 4 to about 16 kN (about 900 to about 3600 Ibf) for a dwell 
time of at least about 4 seconds has been found to give satisfactory results. Illustratively, 
such compacts can be prepared at 1000, 1500, 2000 and 3000 Ibf (4.45, 6.67, 8.90 and. 
13.34 kN). Preferably a dwell time of at least about 1 0 seconds, more preferably at least 
about 30 seconds, still more preferably at least about 60 seconds, is used, illustratively, a 
dwell time of 90 seconds has been found to give satis:' ctot res* Its. Weight, diameter 
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and thickness of each compact are measured accurately (alternatively, diameter can be 
assumed to equal that of the tooling) to enable calculation of apparent density and hence 
solid fraction ihsolu I tsil having been measured as described above, for example by 
helium-air pycnoinetry. 

{00733 Hardness of each compact thus prepared is then determined by any suitable 
tablet hardness test, for example using a Key HT 500 hardness tester. Hardness is a 
measure of the force required to cause crushing of the compact, and is typ call | 
in units such .>- \. loponds (kp) or Strong-Cobb units (SCU). A hardness of about 10.2 kp 
or about 14.4 SCU corresponds to a force of 0.1 kN. 

[0074J For present purposes it is considered that crushh gsti igi of 'the compact is 
equivalent to tensile strength. Thus tensile strength (at, aikN cm" 2 ) can be calculated 
from the equation 

cr r = : 2FM>H 

where F is the force required to cause crushing (in kN), D is diameter of the compact (in 
cm) and H is thickness of the compact (hi cm). For example, a compact of diameter 0,7 
cm and thickness 0.4 cm having a hardness of 20 SCU (equivalent to a force of 0.139 kN) 
has a calculated tensile strength of 0.316 kN cm* 2 . 

|0O7$1 The relationship between tensile strength and solid fraction is next established 
for the starch sample. This can be done by plotting data for tensile strength and solid 
fraction on a graph (solid fraction tends to increase with increasing compression force 
during preparation of the compact) or by performing a regression analysis. From that 
> in j, t ength at a standardized value of solid fraction can be estimated. 
The standardized value selected is one that is representative of the solid fraction of a 
desired sustained-release tablet, e.g., 0.8. 

[0076J Where the material of the compact is pregelatmized starch, it has been found 
that tensile strength as determined in a simple test as described immediately above is 
surprisingly close to a "true" tensile strength measurement as determined by the triaxial 
tensile strength test method previously described, which in turn is essentially similar to 
methods known in th - I closed >} iHcstand & Smith (1984), op. cit. 
[0077] It has also been found that a longer dwell time (e,g. , 90 seconds) in the test 

i i i e n i « gi I 1 • v • i \ 1 nsik s gf 

than a very short dwell time (e.g., 4 seconds). See Example 1 below and Figs. 1 and 2. 
10078] Thus, according to one embodiment of the invention, a method is provided for 
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detemmimg suitabiliiy of a starch for use in a x^ustamed-reJ ' 1 bis tablet 

comprising an active pharmaceutical agent having solubility not less than about 10 
mg/ml, dispersed in. a matrix, comprising a hydropMlie polymer and a starch. The method 
comprises the steps of 

1 ipaets oJ i f 1 1 1 1 press 

of compression forces applied for a. dwell time of at least abo ut 4 seconds; 
(fa) measuring hardness of each compact, expressed as the force required to cause 
crushing of the compact; 

(c) determining solid fraction of each compact; 

(d) calculating tensile s trength err of each compact from the equation 

ffT — 2F/«DH 

where F is the force required to cause crushing, D is diameter of the compact 
and H is thickness of the compact; 

(e) establishing relationship of tens ile -it, jth to solid fraction of the compacts, 
for example by plotting these parameters on a graph and/or by per forming a 
regression analysis; and 

(f) using the relationship established in step (e), estimating tensile strength at a 
solid fraction representative of a desired sustained-release tablet; for example 
a solid fraction of 0.8, 

[0079] If tensile strength of the starch as so estimated is at least about 0,15 KN cm 2 , 
the starch is deemed suitable for use, 

[00803 An especially preferred starch has a tensile strength of at least about 0. 175 kN 
cm" 2 , even more preferably at least about 0,2 kN cm 3 ; at a solid fraction representative of 
a desired sustained-release tablet. 

100811 Even among commercially available pregelaiinized starches, the preferred 
type of starch for use in a composition of the invention, considerable variation exists in 
tensile strength. Pregelatinized starches not meeting the tensile strength criterion 
established herein arc not read lyi 1 . > - ithout testing, tor example by a method as 
disclosed above. Such prsgelatini sdsta h a 1 I m suitable for commercial- 

scale manufacture of a sustained-release matrix tablet formulation of a water-soluble drug 
or prodrug bei us < probh n as set forth immediately below. 
J0082] An uncoated tablet, or a tablet core prior to coating, comprising starch and a 
hydropMlie polymer acting as a matrix for a water-soluble drug or prodrug requires to 
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have a certain mmwmm hardness in order to be able to resist breakage and/or attritioa 
due to mechanical stresses imposed during a high-speed tab.:-. snj • * rat ton (including all 
steps up to and. including filling of the tablets into containers). The minimum acceptable 
hardness v ill depend on a nu ors Deluding the severity of the mechanical 

stresses, but is typically at least about 20 SCXJ, preferably at least about 22 SCU, more 
preferably at least about 24 SCU (about 17 kp). 

[0083] Hardness can be increased by increasing the compression force applied by the 
tablet press, but only up to a certain level At least in the case of tablets as described 
herein* above a certain compression force, further increases in compression force give 
little or no farther increase in tablet hardness. There is, in other words, a maximum 
hardness achievable by compression of a particular starch/hydrophilic polymer/active 
agent composition. A starch providing a maximum hardness inadequate to withstand the 
mechanical stresses of a high-speed tableting operation is unsuitable for the present 
purpose. As show in Fig, 3, certain pregelatinized starches have been found to provide a 
maximum hardness of 20 SCU or less; these are now identified as starches having low 
tensile strength (0 .1 fcN cm* 2 or less according to the test method of the invention utilizing 
a dwell time of 90 seconds), 

[0084] Even if a maximum hardness of at least about 20 SCU is achievable, with a 
starch of low tensile strength it may be achievable only by use of extremely high 
compression forces, A requirement for such forces reduces speed and efficiency and 
increases cost of a tableting operation and is undesirable for these reasons, 
[0085] Where tablets are to be subjected to an additional process step after 
compression, in particular a coating step, exposure to mechanical stresses is greatly 
increased. According to a preferred embodiment, therefore, the sustained-release tablet of 
the invention further comprises a coating. 

[0086] For drugs and prodrugs of high water solubility as specified herein, a 
hydrophilic polymer matrix is often inadequate to provide sustained release of sufficiently 
long duration to permit once daily administration. It is believed that such dmgs are 
readily bached out o* the hy drop il < < itacted by an aqueous medium such 

as gastrointestinal fluid. It is therefore desirable to further slow the process of drug 
release b} pt iding a - ntroll oa ig around the tablet Such a coating 
typically compi is ;s ibic ot -water-insoluble polymer component such as 

ethylcellulose together with a hydrophilic or water-soluble pore-forming component such 
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as HPMC, 

[00873 Where a starch is used having a tensile strength of at least about 0.15 kN em" 2 , 
preferably at least about 0.175 kN am 2 , more preferably at least about 0.2 kN cm" 3 , at a 
sold fraction representative of the tablet (e,g., about 0,75 to about 0.85), the composition 
is found to be especially suited to alngh-speed tablefing operation that includes a step of 
coating the tablet with a release-controlling layer. 

|00883 Alternatives to ethylcelhibse and HPMC as components of a release coating 
layer include other ceMosic polymers (e.g., msthylcellulose, hydroxj-propyleellulose, 
hydroxyethylcellulose. carboxymethylcellulose sodium, cellulose esters such as cellulose 
acetate, etc.), polyvinyl acetate, polyvinyl pynoKdone, polymers and copolymers of 
acrylic acid and methacrylic acid and esters thereof, polyethylene glycol, earrageenan and 
other gums, and the like, 

[0089] A release-controlling layer, if present, typically constitutes about 1 % to about 
1 5%, preferably about 2.5% to about 10%, by weight of the tablet as a whole. The 
hydrophobic or water-insoluble component, preferably comprising ethylcellulose, 
typically constitutes about 1% to about 10%, preferably about 2% to about 7%, by weight 
of the tablet as a whole. The pore-forming component, preferably comprising HPMC, is 
typically present in an amount of about 5% to about 50%, preferably about 10% to about 
40%. by weight of the water-insoluble or hydrophobic component, 
[00903 The coating, if present, can optionally contain additional pharmaceutical^ 
acceptable excipienis such as pi stickers dyes, etc 

[0091] Illustratively, a release-controlling layer in an amount of about 2.5% to about 
5% by weight of the tablet core (Le., the tablet weight excluding the coating) comprises 
an ethyicelMose-based material (e.g., Surelease® of Colorcon) and an. HPMC-based 
pore-forming material (e.g., Opadry€> of Colorcon) in a weight ratio of about 3:1 to about 
4:1. 

100921 A release-controlling layer or coating should be applied at as tmifoxm a 
thickness as possible to provide optimum control of release rate of the active 
pharmaceutical agent. 

100931 Alternatively or in addition, the sustained-release tablet of tire invention 
comprises a nonfunctional coating. A nonfunctional coating can comprise a polymer 
component, for example HPMC, optionally with other ingredients, for example one or 
more plasticizers, colorants, etc. The term "nonfunctional" in the present context means 
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having no substantial affect on islease properties of the tablet, and does not imply that the 
coating serves no useful purpose. For example, such a coating can impart a distinctive 
appearance to the tablet, provide protection against attrition during packaging and 
transportation, improve ease of swallowing, and/or have other benefits, A nonfunctional 
coating should be applied in an amount sufficient to provide complete coverage of the 
tablet. Typically an amount of about 1% to about 10%, more typically an amount of 
about 2,5% to about 5%, by weight of the tablet as a whole, will be found suitable. 
10094] Uncoated tablets and cores of coated tablets of the invention optionally 
contain one or more pharmaceutically acceptable excipients in addition to the starch and 
hydrophiiic polymer components described above. Such excipients include without 
limitation giidants and lubricants. Oilier conventional excipients known in the art can 
also be included. 

[0095] A giidant can be used to improve powder flow properties prior to and during 
tabteting and to reduce caking. Suitable giidants include colloidal silicon dioxide, 
magnesium triplicate, powdered cellulose, starch, talc, tribasic calcium phosphate and the 
like. In one embodiment, colloidal silicon dioxide is included as a giidant in an amount 
up to about 2%, preferably about 0.2% to about 0.6%, by weight of the tablet. 
|0096] A lubricant can be used to enhance release of a tablet from apparatus on which 
it is formed, for examp le by preventing adherence to the face of an upper punch 
("picking") or lower punch " king") Suitable lubricants include magnesium stearate, 
calcium stearate, canoia oil, glyceryl palrnitostearate, hydrogenated vegetable oil 
magnesium oxide, mineral oil poloxamet, polyethylene glycol, polyvinyl alcohol, sodium 
benzoate, sodium lauryl sulfate, sodium stcaryl fumarate, stearic acid, talc, hydrogenated 
vegetable oil zinc stearate and the like. In one embodiment, magnesium stearate is 
included sis a lubricant in an amount of about 0.1% to about 1.5%, preferably about 0.3% 
to about 1% ? by weight of the tablet. 

[0097] Tablets can he of any suitable size and shape, for example round, oval, 
polygonal or pillow-shaped, and optionally bear nonfunctional surface markings. 
Especially in the case of coated tablets they are preferably designed to be swallowed 
whole and are therefore typically not provided with a breaking score. Tablets of the 
invention can be packaged in a container, accompanied by a package insert providing 
pertinent information such as, for example, dosage and administration information, 
contraindications, precautions, drug interactions and adverse reactions. 
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f 9098] There is also prodded a method of treatment of a subject having a condition or 
disorder for which an active pharmaceutical agent having solubility not less than about 10 
mg/ml is indicated, the method comprising orally administering to the subject a sustained- 
release pharmaceuJ . sitionnia form o f a tablet a i hspersed 

In a matrix comprising a hydrophilic polymer and a starch having a tensile strength of at 
least about 0, 15 kN cm" 2 at a solid fraction representative of the tablet. Preferably the 
composition is administered no more than once daily, 

|O099] Ik one embodiment, the condition or disorder is a CMS condition or disorder 
and the agent is a CNS agent as defined herein, CMS conditions and disorders include 
those having a neurologic and/or a psychiatric component. 

J 0X00] Illustrative CNS conditions and disorders treatable by the method of the 
invention include, for example, personality disorders including paranoid, schizoid, 
schizotypal, bipolar, histrionic, delusional, narcissistic, emotionally unstable, 
psychopathic and sociopathie personality disorders; habit and impulse disorders including 
pathological gambling, stealing, trichotillomania, etc.; obsessive-compulsive disorder; 
passive-aggressive disorder; acute and transient psychotic disorders; psychotic 
depression; schizoaffective disorder; hypochondria; cyclothymia; dysthymia; manic- 
depressive illness; major depressive disorder; treatment-resistant depression; adult and 
childhood onset schizophrenias; drug dependence including harmful use and abuse of, 
addiction to or dependence on opioids, narcotics, barbiturates, alcohol, benzodiazepines, 
amphetamines, cocaine, cannabinoids, hallucinogens, stimulants, nicotine (tobacco) and 
solvents; withdrawal states and mood and psychotic disorders related to such dependence; 
sexual dysfunction including hypoactive sexual desire disorder, sexual aversion or 
avoidance and erectile dysfunction; gender identity disorders; sexual preference 
disorders; general anxiety disorder; social anxiety disorder; mixed anxiety and depressive 
disorder; attention deficit, hyperactivity disorder (ADHD) and depression and anxiety 
associated therewith; depression, anxiety, emotional dysregulation and behavioral 
disturbances associated with mental retardation; developmental disorders including 
autism, Asperger's syndrome and Rett's syndrome; childhood conduct and attachment 
disorders; premenstrual dysphoric disorder; postpartum depression; phobias including 
soci phobia ag< aphobia id specifi phobias related for example to hospitals 
injections, venesection, etc.; posttraumatic stress disoi dor. s disco dci ; Briquet's 

syndrome; affective disorders including depression, bipolar affective disorder and 
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recun ent dep - ' i >rder; organic mood, anxiety and emotionally labile disorders 
resulting for example from brain damage or dysranotion arising from head injury, 
intracranial masses, stroke, etc; daonfc fatigue; stress-induced psychotic episodes; 
dementia including presenile dementia, Pick's disease, vascular dementia, mulii-infarct 
dementia, Alzheimer's disease, dementia associated with Oreutzfeldt-Jakob disease and 
HIV-related dementia; other neurodegenerative disorders including Parkinson's disease 
and Huntington's disease; suicidal behavior; eating disorders including anorexia, bulimia 
and bingt eatii \ disorder adjustment lisorders somatization dis< der; omatofbrm 
autonomic- dysfunction; somatoform pain disorder; panic attacks; panic disorder; amnesia; 
neuropathic pain; fibromyalgia; migraine: epilepsy; tinnitus; enuresis; sleep disorders 
including insomnia, hypersomnia, narcolepsy, nightmares and night terrors; delirium; 
post-concussion syndrome; multiple sclerosis; tremors; muscular spasms; restless legs 
syndrome; temaox-Gastaut syndrome; motor and vocal tic disorders; Tourette's 
syndrome; supranuclear palsy; Shy-Drager syndrome; trigeminal neuralgia; Bell's palsy; 
motor neuron diseases such as amyotrophic lateral sclerosis; and psychosomatic and 
psychosocial conditions associated with non-CNS diseases such as diabetes, 
inflammatory disease, infertility, allergies, psoriasis, asthma, hypertension, overactive 
bladder, thyroid disorders, obesity, immune disorders and cancer. 
(0101] In a particular embodiment, the condition or disorder is one that is responsive 
to dopamine D 2 receptor agonist therapy or to SNRJ therapy, and the active 
pharmaceutical agent is a dopamine D2 receptor agonist or SNRI or prodrug thereof. 
Presently preferred dopamine D 2 receptor agonists for use according to the method of the 
invention include salts of pramipexole and sumanirole. Such dopamine D 2 receptor 
agonists are particularly useful in treatment of Parkinson's disease. Presently preferred 
SNRIs for use according to the method of the invention include salts ofreboxetme and 
(S 5 S)~reboxetme. Such SNRIs are particularly useful in treatment of depressive illness 
and neui-opathic pain, including postherpetic neuralgia and diabetic neuropathy. 
[0102J Illustratively in the case of sumanirole, suitable daily dosage amounts include 
0,5, 1, 2, 4, 8, 12 and 24 tag sumanirole in the form of sumanirole maleate. In the case of 
pramipexole, suitable daily dosage amounts include 0.375, 0.5, 0.75, 1.0, 1.5,3.0 and 4.5 
mg pramipexole dihydrocMoride monohydrate. In the ease of rebosetine or (S,S)~ 
reboxetine, suitable daily dosage amounts include 1, 2, 4, M and 12 mg reboxetine in 
the form of its mesylate salt or (S,S)~reboxetine in the form of its succinate salt. 
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[0103] In a tether embodiment, a composition of the invention is administered in 
combination therapy with one or more additional drugs or prodrugs. The term 
"combination therapy 5 ' herein means a treatment regimen wherein the agent provided by 
the composition of the invention and a second agent are administered individually or 
together, sequentially or simultaneously, in such a way as to provide a beneficial effect 
from co-action of these therapeutic agents. Such beneficial effect can include, but is not 
limited to, pharmacokinetic or pharmacodynamic co-action of the therapeutic agents. 
Combination therapy can i ' example £ bit droi sf n ^<t u> doss ii , k* "i 
both agents than would normally be administered during monotherapy, thus decreasing 
risk or incidence of adverse effects associated with higher doses. Alternatively, 
combination therapy can result in increased therapeutic effect at the normal dose of each 
agent in monotherapy. "Combination therapy" herein is not intended to encompass 
administration of two or more therapeutic agents as par t of separate monotherapy 
regimens that incidentally and arbitrarily result in sequential or simultaneous treatment. 
10104] Compositions of the invention can be especially suited, to combination 
therapies, particularly where the second agent is one that is, or can be, administered once 
daily. There are significant advantages inpatient convenience and compliance where 
both components of a combination therapy can be administered at the same time and with 
the same frequency. This is especially true in the case of geriatric patients or those 
suffering memory impairment. 

[01051 When administered simultaneously, the two components of the combination 
therapy can be administered in separate dosage forms or in coforoiulation, le., in a single 
dosage form, men administered sequentially or in separate dosage forms, the second, 
agent can be administered by any suitable route and in any pharmaeentically acceptable 
dosage form, for example by a route and/or in a dosage form other than the present 
composition. In a preferred embodiment, both components of the combination therapy 
are formulated together in a single dosage form. 

| 0106] An illustrative combination therapy involves once daily administration of a 
composition of the invention comprising an SNR1, for example a salt of reboxetine or 
(S,S)-reboxetme, and once daily administration of an SSRI, for example fluoxetine, 
fiuvoxarnme, paroxetine or sertraline or a salt thereof. SNRJ/SSRI combination therapies 
have been proposed, e.g. , for treatment-resistant depression as disclosed by Forbes & 
Rogers (2003) , Progress in Neurology and Psychiatry 7(2), 10-14; according to the 
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present invention both components of suck a combination therapy cart he administered 
once daily, with concomitant improvement inpatient cojBpKaoee. 

EXAMPLES 

Example 1 

[01 07] Tensile strength of six commercially obtained lots ofpregelatinized starch was 
determined using the trkxial tensile strength test procedure described hereinabove. Data 
for tensile strength at a solid fraction of 0.8 are presented in Table 1. 

Table 1. Tensile strength ofpregelatinized starch lots at a solid fraction of 0.8 



(triaxial test procedure) 



Lot 


Tensile strength (kN cm 2 } 


1 


0323 


2 


0.220 


3 


0.074 


4 


0.119 


5 


0.287 


6 


0.236 



{01081 A great variation in tensile strength of pregeiatinized starches was observed, 
ranging from 0.074 to 0.323 kN cm" 2 . Lots 3 and 4, exhibiting the lowest values of 
tensile strength, were from one manufacturer. Lots 1, 5 and 6. exhibiting the highest 
values of tensile strength, were from a second manufacturer. Lot 2, exhibiting an 
intermediate value of tensile strength, was from a third nianufaciurer. 

Example 2 

[0109] Tensile strength of the same six lots ofpregelatinized starch was determined 
by the following simplified test procedure. 

[0110] Compacts of each starch lot were prepared on a Carver press, Model 
3888.1DT0000 fitted with 10/32 inch (0.7 cm) flat-faced tooling, at compression forces of 
1000, 1500, 2000 and 3000 M (4,45, 6,67, 8,90 and 13.34 kN), for a dwell time of 4 
seconds or 90 seconds. Compacts of an additional three lots of pregelatinized starch 
(Lots 7, 8 and 9), from the same manufacturer as Lots 3 and 4, were prepared using a 
dwell time of 90 seconds only. Weight and thickness of each compact was measured 
(diameter being equal to that of the tooling) to enable calculation of apparent density. 
Absolute density of each starch lot was measured by helium-air pyenornetry. Solid 
fraction was calculated as the ratio of apparent to absolute density. 
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[0111] Hardness (force required to cause crushing) of each con - - letennined 
using a Key HT 500 hardness tester. Tensile strength was calculated .from litis force and 
dimensions of the compact, using the equation 

0 T = 2F/itDH 

as described hereinabove, 

|0112| A regression analysis was performed io determine the relation shij of tensile 
strength to solid fraction for each starch lot, aj tensile strength at a standardized solid 
fraction of 0.8 was calculated. Data are presented in Table 2. 

Table 2. Tensile strength of pregelathuVed starch lots at a solid fraction of 0.8 



(simplified test procedure of the invention) 



Lot 


Tensile strength (kN cm"") 


4 s dwell time 


90 s dwell time 


1 


0310 


0.306 


2 


0.227 


0.191 


3 


0.092 


0.085 


4 


0.134 


0.096 


5 


0.316 


0.277 


6 


0.333 


0.242 


7 


n.d. 


0.087 


8 


n.d. 


0,088 


9 


n.d. 


0.172 



|9113] Correlation of tensile strength as measured in the simplified test -using a 4 
second dwell time (this Example) with tensile strength as measured by the triaxial test 
procedure of Example 1 is j town graphically in Fig, !, 

|01141 Correlation of tensile strength as measured in the simplified test using a 90 
second dwell time (this Example) with tensile strength as measured by the triaxial test 
procedure of Example 1 is shown graphically in Fig. 2. 

|0115| Both dwell times exhibited a strong correlation, but the correlation was 
especially close where the simplified test used a 90 second dwell time. It is concluded 
that the simplified test as herein described can be used to estimate tensile strength of a 
starch lot forth© purpose of predicting whether- that starch lot will be suitable for 
preparing a sustained-release tablet fornication of the present invention. 

Example 3 

|0116] Sumanirole maleate sustained-release tablets were prepared having the 
compositions shown hi Table 3. Tablet strength in nag is expressed as sumanirole base. 
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Table 3, Composition of samaniroie maleate tablets of Example 3 



Tablet strength (mg) 



Ingredient 


0.5 


1 


2 


4 


8 


8 


12 


24 




Amount (% by weight) 


sumanirolc m ik ite 


0.23 


0.45 


0.9 


1.8 


3.6 


3.6 


5.4 


.10.9 


UPVtChf 2 !' i 1000 mPas 


35.00 


!o.00 


35.0 


35.0 


35.0 


J5.0 


0 


35.0 


pre gelatinized starch 


63.87 


63,65 


63.2 


62.3 


60.5 


60.0 


58,2 




i > f t -, i ) f.i 


1 • 


0.40 


0.4 


0.4 


0.4 


0.4 


0,4 


0.4 




0.50 


0.50 


0.5 


0.5 


0.5 


1.0 


1.0 


1.0 



[0117J All ingredients except the lubricant (magnesiun i v eaj ate) were screened to 
remove lumps and were blended thoroughly in a low-shear miser operating at 24 rpm for 
10-30 minutes. The lubricant was then screened into the mixer and the materials were 
blended for a further 2-5 minutes. The resulting lubricated mixture was compressed into 
350 mg pillow-shaped tablets xising a Kilian S100 tableting machine. 

Example 4 

Tablets similar to those of Example 3 were prepared using pregektmissed 
starches of lots 1-6 as tested in Examples I and 2. Maxim um hardness of the tablets 
obtainable with each pregslatinized starch lot was deteixnined. 
[0119] Maximum hardness was correlated with tensile strength of the pregelatinized 
starch lot used, as measured in the simplified test of Example 2 using a 90 second dwell, 
time. Results are shown in Fig. 3. The correlation was substantially linear, 
[0120] in subsequent tests, tablets of different hardness were used as cores for coating 
and were tested for resistance to erosion during a high-speed coating operation. Tablet 
cores having a hardness of at least about 24 SCU (about 17 kp) were found to have 
acceptable resistance to erosion. As shown m Fir. 5, this degree of 1 ai i* t ;s t 1 a< hicx hk 
using pregelatinized starch having a tensile strength of at least about 0.175 kN cm* 2 . 
1 ! >i relies nd4 ^ 1 a tensile sti i I s t 

about 0.1 5 kN cm" 2 and pro vi s i ' . • ritman hardness no greater than 
about 20 SCU (about 14 kp). 

Examples 

10121] Pramipexole dihydrochloride sustained-release tablets were prepared having 
the compositions shown in Table 4. 
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Table 4. Composition of pramipexele dihydrochloride tablets of Example 5 



Ingredient 


Amount (mg) 


pj im j: t col _ dih /dro it 1 . de 
monohydrate 


0.375 




1.5 


3.0 


4,5 


0.375 


0.375 


4.5 


HPMC type 2208, 4000 mPa s 


140.0 


140.0 


140.0 


140,0 


140.0 


70.0 


157,5 


157.5 


pregektinized starch 


206.5 


206.1 


205.4 


203,9 


202.4 


101.5 


189.0 


184.9 


colloidal silicon dioxide 


1.4 


1.4 


1,4 


1.4 


1.4 


1.4 


1.4 


1.4 


magne i is earste 


.1.75 


1.75 


1.75 


1.75 


1.75 


1.75 


1.75 


1.75 


lot' 


350 


350 


350 


350 


350 


175 


350 


350 



101221 The tablets were prepared by the procedure described in Example 3, using 
pregelatinized starch having a tensile strength of at least about 0. 175 kN cm" 2 . 



Example 6 

[0123] Coated, sustained-release tablets of pramipexole dihydro chloride were 
prepared having the composition shown in Table 5. 



Table 5, Composition of coated tablets of Example 6 



Ingredient 


Amount (mg) 


pramipext e dtln lu> Monde inonohydrate 


0.375 


HPMC type 2208, 4000 raPa s 


140.0 


prege lat inixe cl st arch 


206.5 


colloid i 1 Tl ll vxul 


1.4 


magnesium stearate 


1.75 


total core 


350 


ethylcemdose-based coating material (Surelease® ) 


7.8S 


HPMC-based coating material (Opadryl 


2.63 


tot i 


10.5 



10124} Tablet cores were prepared exactly as in Example 5, using pregektinized 
starch .having a tensile strength of at least about 0.175 KN cm" 2 . A. coating solution was 
prepared as follows. Opadryf) HPMC-based material in an amount of 6.004 gwas added 
to 106,682 g -water and mixed for 45 minutes to provide an HPMC mixture. Next, 72.045 
g Surelease© ethylcellulose-based material was added to the HPMC mixture and mixed 
for an additional 30 minutes to pro vide a coating solution. 

J0125| The coating solution was applied to the tablet cores in an amount providing a 
3% weight gain. The resulting coated tablets were cured using a 12 inch (about 30 em) 
Vector LCDS or 24 inch (about 60 cm) Thomas Accela-Coata coating pan for about 15 
minutes at a bed temperature of at least about 70°C. After curing, temperature was 
ramped down over a period of about 8 minutes to an exhaust temperature of about 45°C 
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[0126] Coated sustained-release tablets of pramipexole dihydroch1ori.de were 
prepared h 5 tht i jition shown m Table 6. 



Table 6. Composition of mated tablets of Example 7 



Ingredient 


Amount (mg) 


pramipexole dihydrochloride monohydrate 


0.375 


HPMC t>pe 2208,4000 mPa s 


140.0 




206,5 


colloidal silicon dioxide 


1.4 


t f 'MIL St t i 


1.75 


i i . i ore 


350 


ethylcellulose-based coating material (Sm cleas 


8.4 


HPMC-based coating material (Opadry® i 


2.1 


total coating 


10.5 



10127] Tablet cores were prepared exactly as in Example 5, using pregelatirazed 
starch having a tensile strength of at least, about 0.175 kN cm" 2 . A coating solution was 
prepared as follows, Opadry® HPMC-based material in an amount of 4.801 g was added 
to 103.041 g water and mixed for 45 minutes to provide an HPMC mixture. Next, 76,819 
g Surelease® ethylcellulose-based material was added to the HPMC mixture and mixed 
for an additional 50 minutes to provide a coating solution, 

(01 28] Coating to a 3% weight gam and doing of the coated tablets were performed 
exactly as in Example 6. 

Example 8 

[0129] Coated sustained-release tablets of pramipexole dihydrocMoride were 
prepared having the composition shown in Table 7. 



Table 7. Composition of coated tablets of Example 8 



Ingredieni 


Amount (mg) 


pramipexole dihydrochloride monohydrate 


0,375 


HPMC type 2208, 4000 mPa s 


140.0 


pregelatinized starch 


206.5 


colloidal smeon dioxide 


1.4 


jsium ^tean 


1.75 


total core 


$50 


1 I * 3 \ M 1> 


13.13 


HPMC-based coatmg material (Opadry®) 


I 38 


total coatin 
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{81303 Tablet cores were prepared exactly as in Example 5, using pregelatinized 
starch having a tensile strength of at least about 0.175 kN cm 2 , A coating solution was 
prepared as follows, Qpadry® HPMC-based material in an amount of 10.003 g was 
added to 177.737 g water and mixed for 45 minutes to provide an HPMC mixture. Next, 
120.03 g Surelease® ethylcelluiose-based material was added to the HPMC mixture and 
mixed for an additional 30 minutes to provide a coating solution. 
10131] Coating to a 3% weight gain and earing of the coated tablets were performed 
exactly as in Example 6. Afh r this firs curing step, coaling was repeated to provide a 
total tablet weight gain of about 5%, followed by curing for about 1 5 minutes at a bed 
temperature of at least about 70°C. After c uring, temperature was ramped down over a 
period of about 8 minutes to an exhaust temperature of about 45°C. 
Example § 

[61 32] Coated, sustained-release tablets of pramipexole dihydrochloride were 
prepared having the composition shown in Table 8. 



Table 8. Composition of coated tablets of Example 9 



Ingredient 


Amount (ra^) 


pramipexole dihydrochloride monohvdrate 


0.375 


HPMC type 2208, 4000 roPa s 


140.0 


pregelatinized starch 


206.5 


colloidal silicon dioxide 


1.4 


m 'j esiun caratc 


1 75 


total core 


350 


ethylcellulose-hased coath go ICS .release©) 


14.0 


HPMC-based coating naterial i Opadryl)) 


3.5 


total coaii 


17.5 



{0133] Tablet cores were prepared exactly as in Example 5, using pregelatinized 
starch having a tensile strength of at least about 0.175 kN cm" 2 . A coating solution was 
prepared as follows. Opadry® HPMC-based material in an amount of 8. 002 g was added 
to 171 .735 g water and mixed for 45 minutes to provide an HPMC mixture. Next, 
128,032 g Sureleas thyl llui based matcikd was- added to the HPMC mixture and 
mixed for an additional 30 minutes to provide a coating solution. 
(0134] Coating to a 5% total weight gain and curing of the coated tablets were 
performed exactly as in Example 8. 
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Exam ple 10 

{01351 Dissolution profiles of the 0.375 rag pransipexole dihydrochloride tablets of 
each of Examples 5, 6 mid 9 wore evaluated in a standard in vitro USP dissolution assay 
tinder the following conditions. USP apparatus 1 was used to stir a dissolution medium 
(900 ml of 0.05M phosphate buffer at apH of 6.8) at a spindle rotation speed of 100 rpm 
and a temperature of 37°C. 

[0136] Data are shown in Fig. 4, The uncoated tablet of Example 5 and the tablet of 
Example 6 having a 3% coating comprising 25% pore-former exhibited very similar 
overall dissolution profiles. On close inspection, however, it will be noticed that the 
uncoated tablet of Example 5 showed faster initial dissolution, such that at 1 hour and 2 
hour sampling times the percent dissolved was greater, than in the ease of the coated 
tablet of Example 6. For example, at 1 hour, the coated tablet of Example 6 showed only 
1 3 % dissolution, while the uncoated tablet of Example 5 showed 1 5% dissolution. 
Similarly, at 2 hours, the coated tablet of Example 6 showed no more than 20% 
dissolution, while the uncoated tablet of Example 5 showed 24% dissolution. 
10137] Dissolution of the tablet of Example 9 having a 5% coating comprising 20% 
pore-former exhibited a dissolution profile much slower than either the tablet of Example 
5 or the tablet of Example 6, 
Example 1 1 

[0138} (S ; S)-rebaxetine succinate sustained-release tablets were prepared having the 
compositions shown in Table 9. It will be noted that each tablet comprises 5.5 mg (S,S}~ 
reboxetine succinate, equivalent to J - > reboxetine base. 

Table 9. Composition of (S„S)-reboxetiae succinate tablets of Example 11 



Ingredient 


Amount (mg) 


S S)-reboxetme succinate 


5,5 


5,5 


5.5 


HPMC type 2208, 4000 mPa s 


40,0 


80.0 


160.0 


pregelatinized starch 


53.5 


112,5 


230.5 


colloidal silicon dioxide 


0.5 


1.0 


2.0 


magnesium stearate 


0.5 


1.0 


2.0 


to 


100.0 


200,0 


400.0 



10139] The tablets were prepared by the procedure described in Example 3, using 
pregelatinized starch having a tensile strength of at least about 0,175 kN cm" 2 . 
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|0140] Dissolution profiles ofihe 4 xng (S,S)-reboxetine tablets of Example 11 were 
evaluated in a standard in vitro USP dissolution assay under the following conditions. 
USF apparatus 2 was used to stir a dissolution medium (1 liter of 0.05M phosphate buffer 
ai apH of 6,8) at a paddle rotation speed of 50 rpm and a temperature of 37°C. The 
medium was then filtered and samples were analyzed via UV detection. 
(0141] Data are shown in Fig. 5. The tablet having 100 mg total weight exhibited- the 
fastest dissolution, and the tablet having 400 mg total weight the slowest. The tablet 
having 200 xng total weight was intermediate in dissolution rate. 
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WHAT IS CLAIMED IS: 

1. A sustained-release pharmaceutical composition in a form of an orally deliverable 

! ,i s ( ri pri j j n ictrve pharmaceutical agent havi ig - hi bib not less than 
about 10 mg/ml, dispersed in a matrix, comprising a hydrophilic polymer and a 
starch having a tensile strength of at least about 0.15 kN cm" 2 , preferably at least 
about 0.175 kN cm' 2 , and more preferably at least about 0.2 kN cm" 2 , at a solid 
taction representative of the tablet 

2. The composition of Claim 1 wht - ithe star< h is £ pre >el ionized starch. 

3. The u po * of any of the preceding claims wherein the starch is present man 
amount of about 25% to about 75" < pref rably ahoul 10% to about 70%, and more 
preferably about 45% to about 65%, by weight. 

4 . The composition of any of the preceding claims wherein the hydrophilic polymer is 
selected from the group consisting of methyleeliulose, 
hydroxypropyimethykelMose, earmeitose sodium and carbomer. 

5. The composition of any of the preceding claims wherein the hydrophilic polymer is 
hydroxjpropylmethykelluiose. 

6. The composition of any of the preceding claims wherein the hydrophilic polymer is 
present hi an amount of about 20% to about 70%, preferably about 30% to about 
60%, and more preferably about 35% to about 50%, by weight, 

7. The composition of any of the preceding claims wherein the active pharmaceutical 
agent has solubility not less than about 50 mg/ml, preferably not less than about 100 
mg/ml. 

8. The composition o f any of tire preceding claims wherein the active pharmaceutical 
agent is therapeutically effective at a daily dose not greater than about 100 mg, 
preferably not greater than about 50 mg, more preferably not greater than about 25 
* g Ms i mi preferably not greater than about 10 mg, and most preferably not 
greater than about 5 mg. 

9. The composition of any of the preceding claims wherein the active pharmaceutics] 
agent is a CHS agent. 

10. The composition of Claim 9 whereto the CNS agent is selected from the group 
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consisting of anticonvulsants, antidepressants, antidysMnetics, antiepilepti.es, 

itimai tntim i igen » > « s tol ionals, antiparkinsonia 

agents, antipsychotics, antispasmodics, anxbtyfics, cholinergics, CNS stimulants, 
dopamine receptor agonists, dopamine receptor antagonists, hypnotics, mono amine 
oxidase inhibitors, neuroleptics, neuroprotectives. NMDA receptor antagonists, 
nootropics, prolactin inhibitors sedati .- selective serotonin eoptake inhibitors, 
selective noradrenaline reuptake inhibitors, serenics, serotonin receptor agonists, 
serotonin receptor antagonists and tranquilizers. 

1 1 . The composition of Claim 9 wherein the active pharmaceutical agent is a salt of 
reboxetine or an enantiomer thereof 

12. The composition o f Claim 9 whereto the active pharmaceutical agent is (S,S> 
reboxetine succinate. 

13. The composition of Claim 11 or Claim 12 that comprises about 0.2 to about 15 mg 
reboxetine per tablet, preferably about 1 to about 12 mg reboxetine per tablet. 

14. The composition of any of the preceding claims, further comprising a coating on the 
tablet. 

15. The composition of Claim 14 wherein said coating is a release-controlling layer. 

16. The composition of Claim 1 5 wherein said release-controlling layer constitutes 
about 1% to abont 15% by weight of the tablet. 

1 7. The composition of Claim 14 wherein said coating is a nonfunctional coating. 

IS. A pharmaceutical composition in a form of an orally deliverable tablet comprising 
{S 5 S)-reboxetine succinate to an amount of about I, 2, 4, 6, 8 or 12 mg base 
equivalent, dispersed in a matrix comprising (a) HPMC type 2208 in an amount of 
about 35% to about 50% by weight of the tablet and (b) a pregelattoized starch 
having a tensile strength of at least about 0.15 kN cni* at a solid fraction of 0.8, to 
an amount of about 45% to about 65% by weight of the tablet. 

19. A method of treatment of a subject having a condition or disorder for which an 
active phan is eeutical agent having solubility not less than about lOmg/mlis 
indicated, the method comprising orally administering to the subject the 
pharmaceutical composition of any of the preceding claims. 
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20, The method of Claim 19 wherein fee composition is administered not more than 
once daily, 

2 1 . Hie method of either of Claims 19 or 20 wherem said condition or disorder is a 
CHS condition or disorder selected fiom the group consisting of paranoid, schizoid, 
schizotypal bipolar, histrionic, ddu-. onal uu iss stit si >tk iHy unstable, 
psychopathic and soeiopathie personality disorders; habit and impulse disorders; 
obsessive-compulsive disorder; passive-aggressive disorder; acute and transient 
psychotic ■ i psychotic depression: schizoaffective disorder; hypochondria; 
cyclothymia; dysthymia; manic-depressive illness; major depressive disorder; 
treatment-resistant depression; adult and childhood onset s< hi pi n is; harmful 
use and abuse of, addiction to or dependence on opioids, narcotics, barbiturates, 
alcohol, benzodiazepines, amphetamines, cocaine, cannabiuoids, hallucinogens, 
stimulants, nicotine {tobacco), other drugs and solvents; withdraw al states and mood 
and psychotic disorders related to drug dependence; sexual dysfunction: gender 
identity disorders; sexual preference disorders; general anxiety disorder; social 
anxiety disorder; mixed anxiety and depressive disorder; attention deficit 
hyperactivity disorder and depression and anxiety associated therewith; depression, 
anxiety, emotional deregulation and behavioral disturbances associated with 
mental retardation: developmental disorders; childhood conduct and attachment 
disorders; premenstrual dysphoric disorder; postpartum depression; phobias; 
posttraumatic stress disorder: dissociative disorder; Briquet's syndrome; affective 
disorders; organic mood, anxiety and emotionally labile disorders resulting from 
brain damage or dysfunction; chrome fatigue; stress-induced psychotic episodes; 
presenile dementia, Pick's disease, vascular dementia, multi-mferct dementia, 
Alzheimer's disease, dementia associated with Creutzfeldt- Jakob disease, HIV- 
reiaied dementia and other dementias; Parkinson's disease; Huntington's disease; 
suicidal behavior; eating disorders: adjustment disorders latization disorder; 
somatoform autonomic dysfunction; somatoform pa - p .nic attacks; panic 
disorder; amnesia; neuropathic pain; fibromyalgia, xa psj . tinnit us, 
enuresis: sleep disorders: delirium; postconcussion syndrome; multiple sclerosis; 
tremors; muscular spasms; restless legs syndrome; Lennox-Gastaut syndrome; 
motor and vocal tie disorders; TourehVs syndrome; supranuclear palsy ; Shy-Drager 
syndrome; trigeminal neuralgia; Bell's palsy; motor neuron diseases such as 
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amyotrophic lateral sclerosis; and psychosomatic and psychosocial conditions 
associated with non-CNS diseases, 

22. The method of Claim 21 wherein fee CNS condition or disorder is depressi ve illness 
or neuropathic pain and the active phamiaeeatieal agent is a selective noradrenaline 
reuptake inhibitor. 

23. The method of Claim 22 wherein the selective noradrenaline reuptake inhibitor is 
(S.S)-reboxetine succinate. 

24. A method for determining suitability of a starch for use in. a sustaaied-release orally 
deli verable tablet comprising an active pharmaceutical agent having solubility not 
less than about lOmg/nd, the method comprising the steps of 

(a) preparing compacts of a sample of the starch on an automated tablet press at a 
range of compression forces applied tor a dwell time of at least about 4 seconds; 

(b) measuring hardness of each compact, expressed as the force required to cause 
crushing of the compact; 

(c) detmninkg solid fraction of each compact; 

(d) calculating tensile strength t ( of each compact from the equation 

cr x = 2FM)H 

where F is the force required to cause crushing, D is diameter of the compact 
and H is thickness of the compact; 

(e) establishing relationship of tensile strength to solid fraction of the compacts; and 

(f) using said relationship to estimate tensile strength at a solid fraction 
representative of a desired sustained -release tablet; 

the starch being deemed suitable for said use if its tensile strength as so estimated is 
at least about 0.15 kN cur. 

25 . A process for preparing a sustained-release pharmaceutical composition in a form of 
an orally deliverable tablet, the process comprising selecting by a suitable test a 
starch having a tensile strength of at least about 0.15 kN cm* 2 at a solid fraction 
representative of the t ablet; admixing with the selected starch a hydrophtlie polymer 
and an active pharmaceutical agent having solubility not less than about 10 mg/ral 

to provide a mixture wherein the agent is dispersed in a matrix comprising the 
polymer and the starch; and compressing the mixture to form said tablet. 
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Continuation of Box 1.2 

Although claims 19-23 are directed to a method of treatment of the 
human/animal body, the search has been carried out and based on the 
alleged effects of the compound/composition. 



Continuation of Box 1.1 
Claims Nos.; 19-23 

Rule 39. 1(1 v) PCT - Method for treatment of the human or animal body by 
therapy 



Continuation of Box 1.2 
Claims Nos.: 1-25 partially 



Present Independent claims 1, 19 and 25 relate to an extremely large 
number of possible sustained-release formulations of an active agent 
(anyone) which is parametrically defined 1n terras of its solubility (1n 
water?): "having solubility not less than about 10 Rig/tnl". Such 
parametric definition embraces a vast number of possible chemical 
compounds. Support within the meaning of Article 6 PCT and/or sufficient 
disclosure within the meaning of Article 5 PCT is to be found, however, 
for only a very small proportion of the compositions claimed, namely 
those wherein the active agent 1s a central nervous system (CMS) agent 
such as pramipexole, reboxetine, or susuanirole. Other compounds having 
the desired solubility, even if mentioned in a long list, are not 
sufficiently disclosed in the description and/or illustrated by means of 
examples, and are considered to represent merely a speculative 
generalisation of the actually disclosed subject-matter. The area covered 
by the claims is broader than justified by the extent of the disclosure. 

In the present case, the claims so lack support, and the application so 
lacks disclosure, that a meaningful search over the whole of the claimed 
scope Is impossible. Consequently,, the search has been restricted to 
those parts of the claims which appear to be supported and disclosed, 
namely those parts relating to the sustained-release formulations of the 
CMS agents mentioned above, as disclosed in the description in connection 
with the examples, and claimed in claims 11-13, 18 and 23. 

Moreover, present independent claims 1, 18, 19 and 25 relate to 
sustained-release compositions wherein one technical feature (starch) is 
defined/characterized by reference to an intrinsic property or 
characteristic thereof expressed In terms of a parameter, namely: 
"tensile strength of at least about 0.15 m cm-2 at a solid fraction of 
0.8". The use of this parameter in the present context is considered to 
lead to a lack of clarity within the meaning of Article 6 PCT. It is 
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impossible to compare the parameter the applicant has chosen to employ 
with what is set out In the prior art, i.a. because this parameter is not 
described/used in the relevant prior art, and because the values obtained 
for this parameter depend on the method/conditions of measurement of both 
tensile strength and solid fraction, The lack of clarity is such as to 
render a meaningful complete search Impossible. 

Consequently, the search has been carried out, ignoring said parametric 
definition, for sustained-release formulations comprising the technical 
feature "pregel atinized starch", as disclosed 1n the description in 
connection with the examples, and in claims 2 and 18. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
-parch report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPQ policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case Irrespective of whether or not the c 1 a i fits are amended following 
receipt of the search report or during any Chapter II procedure. 
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